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(54) SOLID HIGH POLYMER TYPE FUEL CELL 

(57)Abstract: 

PURPOSE: To improve output performance by using a gas 
diffusion electrode containing proton conductive material, and 
obtained through heat treatment in a temperature range 
between glass transition point or more of the proton conductive 
material and 350°C before its joining to an ion exchange 
membrane. 

CONSTITUTION: Proton conductive material is distributed over cu> £J 
the whole electrode by impregnating the proton conductive 
material dissolved in water base medium into the electrode, or 
molding the electrode after adding the same during its molding 
process, and is joined after heat treatment at the temperature of 
the glass transition point or more of the proton conductive 
material. That is, in a fuel cell formed by joining an ion 
exchange membrane being electrolyte, and a gas diffusion 

electrode, made of carbon material supporting catalyzer and fluororesin binder, together, the proton 
conductive material is contained as the gas diffusion electrode. The gas diffusion electrode, obtained 
through heat treatment in a temperature range between glass transition point or more of the proton 
conductive material and 350°C before its joining to the ion exchange membrane, is used also. 
Thereby it is possible to improve output performance greatly. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The polymer electrolyte fuel cell characterized by using the gas diffusion electrode which heat-treats 
and is obtained more than from the glass transformation point of proton **** material in a 350-degree C 
temperature requirement before making proton **** material contain and joining to the above-mentioned ion 
exchange membrane as the above-mentioned gas diffusion electrode in the fuel cell which joined the gas 
diffusion electrode which consists of an ion exchange membrane which is an electrolyte, and the carbon material 
and fluororesin system binder which supported the catalyst 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a solid-state polyetectrolyte mold fuel cell (PEFC is called 

hereafter.). 

[0002] 

[Description of the Prior Art] According to the description of low-pollution nature and efficient nature, the fuel 
cell attracts attention. A fuel cell oxidizes fuels, such as hydrogen and a methanol, electrochemically using 
oxygen or air, and takes out the chemical energy of a fuel as electrical energy. It is classified into a phosphoric- 
acid mold, a melting carbonate mold, a solid acid ghost mold, etc. according to the class of electrolyte to be 
used. In this, PEFC has attracted attention from the description of low-temperature actuation nature and high 
power density especially in recent years. 

[0003] The basic structure of PEFC is explained using drawing 2 . As shown in drawing, the cell proper is 
constituted by joining a gas diffusion electrode to the both sides of the solid-state polyetectrolyte film. The 
catalyst is supported by the gas diffusion electrode and a cell reaction is produced in the junction interface of 
the solid-state polyelectrolyte film and a gas diffusion electrode. For example, when hydrogen gas is poured to a 
gas diffusion electrode 2, it is 2H2 ->4H++4e at a junction interface with the film. - A reaction arises. H+ It 
moves to the gas diffusion electrode 1 of a counter electrode through the solid-state polyelectrolyte film 3. If 
oxygen gas is passed to this gas diffusion electrode 1, the reaction of 02+4H++4e— >2H2 O arises in the 
interface of the film and an electrode, and electrical energy will be obtained at the same time water generates. 
[0004] As mentioned above, although the size of an interface will have direct effect on the output engine 
performance since electrochemical reaction arises in the place where it is the interface of this film and a gas 
diffusion electrode, and a catalyst exists through an electrolyte membrane In order to extend an interface, after 
melting proton **** material to a solvent and applying to an electrode surface, join to ion exchange membrane, 
or After mixing a powdery solid-state polyelectrolyte beforehand to electrode configuration carbon, electrode 
creation is carried out or it works on (JP,61-67787,A and JP,61~67788,A). Junction of such electrodes and ion 
exchange membrane is performed by putting a pressure, heating. 

[0005] However, the output engine performance is insufficient and it is anxious for the further improvement 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the fuel cell excellent in the output 

engine performance. 

[0007] 

[Means for Solving the Problem] this invention persons resulted that a large output could be taken in a header 
and this invention, when it joined, after it distributed the whole electrode by fabricating an electrode after sinking 
into an electrode or adding the proton **** material dissolved in the aquosity medium at the time of electrode 
shaping, as a result of examining the conjugation method of ion exchange membrane and an electrode 
wholeheartedly, and heat-treating at the temperature more than the glass transformation point of proton **** 
material subsequently. 

.0008] That is, in the fuel cell which joined the gas diffusion electrode which consists of an ion exchange 
nembrane which is an electrolyte, and the carbon material and fluororesin system binder which supported the 
catalyst, this invention offers the polymer electrolyte fuel cell characterized by using the gas diffusion electrode 
/vhich heat-treats and is obtained at the temperature of 350 degrees C more than from the glass transformation 
aoint of proton **** material, before making proton **** material contain as the above-mentioned gas diffusion 
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electrode and joining to the above-mentioned ion exchange membrane. 

[0009] The ion exchange membrane used as an electrolyte in this invention makes a fluorine-containing giant 
molecule a frame, has a sulfonic group and/or a carboxyl group, and is shown by the following-ization 1. 
[0010] 
[Formula 1] 

^CY 2 -CY 2 ) B - (CF 2 -CY) Tt7 (I) 

I 

(0-CF 2 CFZ) ,-0- (CFZ) 

(xWYteFXUH, Zl*FXM#a&l~-l 0O/<-7^tnW^t, 
Xt±SO,H. COOH, X\m%OM&&L i t±0~ 2. j(*0~3. p/q 
(12-1 5"C*5o ) 

[001 1] The proton **** material an electrode is made to contain has [ that what is necessary is just the 
ingredient which **** a proton ] desirable perfluorocarbon and fluoro hydrocarbon which have especially a 
sulfonic group and/or a carboxyl group, and the compound shown by the above-ization 1 is the example. These 
are dissolved and used for water-soluble media, such as polar solvents, such as mixture of alcohols, alcohol, and 
water, and dimethylacetamide. 

[0012] The gas diffusion electrode of this invention is a porous object containing the carbon which supported the 
particle of a catalyst metal, and the fluororesin system compound as a binder. It can choose from lead, iron, 
manganese, cobalt, chromium, a gallium, vanadium, a tungsten, a ruthenium, iridium, palladium, rhodiums, or those 
alloys that what is necessary is just what has a catalysis for oxidation reaction of hydrogen, or the reduction 
reaction of oxygen as a catalyst metal. 

[0013] Catalyst particle size has good 10-300A, and it is 15-100A preferably. If the less than 10A thing is 
difficult to create and actually larger than 300A on the other hand, the catalyst engine performance will fall. As a 
fluororesin which is a binder, the melting point is [ the object 400 degrees C or less ] suitable with the Teflon 
system compound, and they are a polytetrafluoroethylene and tetrafluoroethylene-perfluoroalkyl vinyl ether 
copolymer and a tetrafluoroethylene-hexafluoropropylene copolymer preferably. 

[0014] as carbon, there are carbon black, such as furnace black, channel black, and acetylene black, activated 
carbon, a graphite, etc., and independent — or it can be mixed and used. Support of the catalyst to carbon may 
be supported to powdered carbon, and may be supported after shaping as an electrode, the amount of catalyst 
support — after electrode shaping — setting — 0.01 - 10 mg/cm2 it is — desirable — 0.1 - 0.5 mg/cm2 it is . 
A catalyst is 2 0.01mg/cm. The engine performance falls in the following and, on the other hand, they are 5 
mg/cm2. In size, the cost by the catalyst is large. 

[0015] Postforming may be carried out and proton **** material may sink in from the side which was mixed to 
electrode raw material powder and which is supporting the catalyst of an electrode after electrode shaping. 
Moreover, mixing or the laminating of the carbon section which may consist only of the carbon part which 
supported the catalyst and was supported, and the carbon section which is not supported is sufficient as the 
carbon of an electrode. . Furthermore, you may use it as a composite of a cross using this electrode and carbon 
fiber. 

[001 6] Heat treatment of the electrode containing proton **** material is performed using a hotpress machine 
or a well-known heating furnace, and processing temperature is from the glass transformation point of proton 
**** material to 350 degrees C. At the temperature below a glass transformation point, the effectiveness is 
small, and above 350 degrees C, decomposition of proton **** material and degradation arise and the engine 
performance falls conversely. If it is made after junction the temperature of 170 degrees C or more when joining 
ion exchange membrane to an electrode or, this film will very become easy to be torn and correspondence will 
become difficult at the time of modification of service conditions, such as the time of long-term use and a 
pressure, and temperature. 

[0017] The processing time of heat treatment has been 10 seconds - 1 hour since it reached predetermined 
temperature, and it is 1 minute - 30 minutes preferably. In time amount shorter than 10 seconds, if the precision 
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of heat treatment actuation becomes low and becomes longer than 1 hour on the other hand, depending on 
laying temperature, it will become the cause of performance degradation. Junction of the film and a gas diffusion 
electrode is carried out using the equipment which can be warmed and pressurized. There is no specific 
equipment and, generally a hotpress machine, a roll press machine, etc. are used. Press temperature is 120-180 
degrees C preferably that what is necessary is just more than the glass-transition temperature of the used 
electrolyte membrane, the hardness of the gas diffusion electrode which uses a press pressure — depending — 
about five to 200 kg/cm2 it is — desirable — 20 - 100 kg/cm2 it is . 5 kg/cm2 By the small pressure, adhesion 
of the film and an electrode becomes inadequate, and, on the other hand, they are 200 kg/cm2. By the large 
pressure, reduction of an electrode hole is large. 

[0018] Effectiveness is large when a spacer thinner than the thickness of an electrode is put in at the time of a 
hotpress. Moreover, it is also good under coexistence of water to carry out the hotpress of the electrolyte 
membrane, where humidity is carried out. You may join, after applying proton **** material to an electrode, ion 
exchange membrane, or both at the time of junction, if required. Although further explained at a detail based on 
an example below, this invention is not limited to this example. 
[0019] 

[Example] Area is 2 10cm. Amount of gas diffusion electrode (U.S. E-TEK Inc. company make) platinum support 
0.38 mg/ cm2 Two sheets are prepared and, on the other hand, it is perfluorocarbon ion exchange membrane. 
Aciplex [the trademark [ by Asahi Chemical Industry Co., Ltd. ] equivalent weight of 1000g/Eq] was dissolved in 
50 to 50 mixed solvents by the weight of ethanol and water, and it considered as 5% of the weight of the 
solution. After sinking into the prepared gas diffusion electrode in 0.15ml of Aciplex solutions, reduced pressure 
drying was carried out at 70 degrees C for 2 hours, the amount of Aciplex components applied from the 
gravimetry of the obtained electrode — 0.6 mg/cm2 it was . 

[0020] The obtained electrode was inserted into the polytetrafluoroethylene film of 0.2mm thickness, and was 
heat-treated for 90 seconds 230 degrees C with the hotpress vessel. It took out from the poly tetrafluoro film 
after that, the Aciplex film with a thickness of 4 mils was inserted with this electrode, and the hotpress machine 
performed junction processing for 140 degrees C and 90 seconds. The single eel evaluation equipment which 
shows the obtained zygote to drawing 3 estimated. The evaluation pressure performed ordinary pressure, the eel 
temperature of 55 degrees C, the humidification temperature of 70 degrees C, and the gas used from oxygen and 
hydrogen. They are hydrogen quantity-of-gas-flow 100ml/min. and oxygen gas flow rate 50ml/min. consequently, 
0.7 A/cm2 the output voltage in current density — 0.58V and limiting-current-density 1.0 A/cm2 it was . The 
obtained current density pair electrical-potential-difference curve is shown in drawing 1 . 
[0021] 

[Comparative Example(s)] The Aciplex solution spreading electrode was obtained by the completely same 
actuation as an example. Using this, without performing 230-degree C heat treatment, the Aciplex film 
(equivalent weight of 1000g/Eq, 4 mils) was inserted, and junction processing was carried out for 140 degrees C 
and 90 seconds with the hotpress vessel. Single eel evaluation was performed on the same conditions as an 
example. 

[0022] 0.7 A/cm2 the output voltage in current density — 0.45V — it is — limiting current density — 0.75 

A/cm2 it was . Output characteristics were combined with drawing 1 and shown. 

[0023] 

[Effect of the Invention] In the fuel cell of this invention, the output engine performance is improving greatly. 
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